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1976 
Colorado River Board 
of California 
ANNUAL REPORT 
Year Ending December 31, 1976 
STATE OF CALIFORNIA-THE RESOURCES AGENCY EDMUND G. BROWN JR., Governor 
COLORADO RIVER BOARD OF CALIFORNIA 
107 SOUTH BROADWAY, ROOM 8103 
LOS ANGELES, CALIFORNIA 90012 
(213) 620-4480 
Honorable Edmund G. Brown, Jr. 
Governor of California 
State Capitol 
Sacramento, California 95814 
Dear Governor Brown: 
August 1, 1977 
LA W· LIBRARY 
GOLDEN GATE UNIVERSITY 
We are pleased to present to you and the Legislature the Colorado River Board's 
Annual Report for Calendar Year 1976. 
During 1976, the Board continued its efforts to prevent the threatened increase in 
salinity of the river by working for: (1) federal salinity control measures, and (2) basin 
wide salinity standards. 
Significant progress occurred, with construction funds appropriated in the 1976-77 
fiscal year federal budget for three of the salinity control projects authorized by the 
1977 Colorado River Basin Salinity Control Act. Also, the water quality control agencies 
in all seven states have approved uniform Colorado River salinity standards, consisting of 
numeric criteria and a plan of implementation. The Environmental Protection Agency formally 
approved the standards in November 1976. 
The Board's staff continued to work with the Attorney General's office, Arizona, 
Nevada, and the California parties to the Arizona v. California litigation to settle the 
issue of present perfected rights. After protracted negotiations, a new draft stipulation, 
agreed to by the above parties and believed to satisfy all of the United States' demands, 
was submitted in July 1976. However, the United States added new demands as a condition 
for approval of the stipulation which were unacceptable to the other parties and negotia-
tions were terminated by the end of 1976. Earlier this year, the non-federal parties 
requested the Supreme Court to resolve the issue and wrote to the Secretary of the Interior 
offering to meet to see if the issue could be settled without litigation. 
The estimated virgin flow of the Colorado River during the 1975-76 water year was 
82 percent of the long-term average. Toward the end of calendar year 1976, available data 
and forecasts indicated that runoff for the 1976-77 water year would again be less than 
normal. However, with the tremendous carry-over storage existing in the Colorado River 
Basin reservoirs, there will be no reductions in deliveries of Colorado River water to 
California users. With the northern and central portions of California facing still 
another dry year, the Colorado River supply to Southern California takes on even more 
important role as a major source of imported water. 
The above activities, and other pertinent actions, are described in more detail in 
this report and in a separate supplemental appendix. 
Sincerely yours, 
p~{?~ 
Patricia C. Nagle, Chairman 
and Colorado River Commissioner 
LA J L1BRA 
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The Coachella Valley County 
Water District is located west and 
north of the Salton Sea in 
California. More than 135,000 of 
its 620,451 acres could be 
irrigated from the 123-mile 
Coachella Branch of the All 
American Canal. There are 
presently 60,000 acres under 
irrigation. Raymond R. 
Rummonds, President of the 
Coachella District's Board of 
Directors, represents the District 
on the Colorado River Board and 
is Chairman as well as ex officio 
Colorado River Commissioner of 
California. 
The Coachella Branch of the All 
American Canal brings vital 
Colorado River water to the fertile 
valley. The investment of the 
District in works dependent upon 
the water of the Colorado River 
system totals approximately $34 
million. 
Principal agricultural products 
of the Coachella Valley are dates, 
grapefruit, grapes, vegetables, 
alfalfa, cotton and grain which in 
1976 had a value of $105,000,706. 
In 1976, the per acre crop 
value exceeded $1,870. 
Raymond R. Rummonds 
Board Chairman 
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Imperial Irrigation District, in 
the southeastern corner of the 
state, is located in Imperial and 
Riverside Counties, and is 
bordered by Mexico on the south 
and by the Colorado River on the 
east. The gross acreage within the 
District boundaries-in Imperial 
County-is 1,062,290 of which 
502,400 acres now receive water, 
making the LI.D. the largest 
irrigation project in the western 
hemisphere. It is represented on 
the Colorado River Board by R. F. 
Carter, General Manager. 
The 80-mile-long All-American 
Canal delivers Colorado River 
water to the District's 1,639-mile 
distribution system, and is the sole 
source of water for all agricultural, 
industrial, and domestic purposes. 
The canal, placed in service in 
1942, replaced the old Alamo 
Canal, which was in service from 
1901 and traveled much of its 
distance through Mexico. In 
addition to its canal and 
distribution system, the District 
also maintains a 1,400-mile 
drainage network. 
Imperial Valley, known as the 
"Winter Garden of America-
Where the Sun Spends the 
Winter," annually produces crops 
valued in excess of $500 million 
with the livestock and dairy 
industry contributing a major part 
of this amount. Imperial Valley 
cattle-feeding operations are the 
largest in the world. 
The Colorado River, via the 
All-American Canal, has made 
possible the production of 
high-quality winter and early 
spring vegetables and fruits in 
large quantities. Other 
multi-million dollar crops include 
sugar beets, alfalfa, wheat, cotton, 
barley, and sorghum. 
The All-American Canal also 
provides a second service, i.e., 
production of electric 
power-from hydro plants located 
along its channel-to the extent 
of 250,000,000 kwh per annum, 
supplementing a 1,250,000,000 
kwh power requirement to serve 
110,000 customers situated in 
Imperial and Riverside Counties. 
Robert F. Carter 
Board Member 
The City of Los Angeles, 
Department of Water and Power, 
supplies water and electric service 
to 2.8 million residents of the 
third largest city in the United 
States. The Department's assets in 
1976 were $2.8 billion making it 
the nation's largest municipal 
water and power utility system. 
The appointment of the 
Department of Water and Power 
representative on the Colorado 
River Board is pending action by 
the Governor. 
The City normally imports 
approximately 80% of its water 
supply from the Owens Valley 
through the Los Angeles Aqueduct 
system. The system has been in 
operation since 1913 and the 
system capacity was increased by 
nearly 50% with the completion 
of a second aqueduct in 1970. 
The City is one of the original 
member cities of the Metropolitan 
Water District and receives 
Colorado River water through the 
Colorado River Aqueduct. Water 
use in Los Angeles in 197S 
averaged 545 million gallons a 
day. 
(Vacant) 
Board Member 
The Metropolitan Water District 
of Southern California built and 
operates the 242-mile-long 
Colorado River Aqueduct which, 
for more than a decade, delivered 
more than 1,000,000 acre-feet of 
water annually to the coastal 
plain. The District is the largest of 
31 contractors for Northern 
California water from the State 
Water Project. Since northern 
water became available to the 
District in 1972, it has gradually 
decreased pumping on the 
Colorado River Aqueduct and 
increased the amount of northern 
water. In 1976, for example, the 
District delivered about 780,000 
acre-feet of Colorado River water 
and received about 638,000 
acre-feet from the State Water 
Project. The District is 
represented on the Colorado 
River Board by Warren W. Butler, 
Chairman Emeritus of the 
District's Board of Directors. 
The coastal plain service area 
of the District covers 4,900 square 
miles, with a population of more 
than 1 0,800,000 and an assessed 
valuation of about $45.7 billion. 
To deliver northern water to its 
member agencies, the District is 
expanding its facilities at a cost of 
more than one billion dollars. It 
has an investment of more than 
$500 million in its Colorado River 
Aqueduct and its distribution 
system. 
,. 
Warren W. Butler 
Board Member 
The Palo Verde Irrigation 
District is located along the 
Colorado River in eastern 
Riverside County. The principal 
city is Blythe. It includes 120,500 
acres, of which 92,000 in the 
valley and 5,000 on the lower 
Palo Verde Mesa are under 
cultivation. It is represented on 
the Colorado River Board by 
Virgil jones, manager of the 
District. 
The District obtains its irrigation 
water from the Colorado River 
and has one of the oldest water 
diversion rights on the entire river 
system. Use of Colorado River 
water for the irrigation of lands in 
the Blythe area dates back to 
1877. The expenditures on 
Colorado River water facilities by 
the District and its predecessors 
amount to approximately $25 
million. 
Principal agricultural products 
of the Palo Verde Irrigation 
District are alfalfa, whe;.t, cotton, 
lettuce, cantaloupes, watermelons, 
onions, and citrus. In 1 976 these 
crops had a value of $71 million. 
Livestock values from cattle and 
sheep feeding operations during 
the year amounted to about 
$26,000,000. 
Virgil Jones 
Board Member 
The San Diego County Water 
Authority encompasses 
approximately 763,445 acres and 
includes most of the developed 
areas in San Diego County. It has 
a population of about 1,559,360 
and an assessed valuation of 
$6,087,830,215. The Authority is 
represented on the Colorado 
River Board by Raymond E. 
Badger, member of the Authority 
Board of Directors. 
The Authority is a member of 
the Metropolitan Water District of 
Southern California, having 
annexed to the District in 1946. 
At that time, the Authority 
merged its right to 112,000 
acre-feet of Colorado River water 
annually with the District's 
original right of 1,1 00,000 
acre-feet. 
Colorado River water is 
delivered to the Authority through 
two branch aqueducts which 
carry the water south from the 
main Colorado River Aqueduct. 
Approximately 90 percent of all 
water distributed by the 
Authority's 22 member agencies is 
delivered through the San Diego 
Aqueducts. 
Raymond E. Badger 
Board Member 
Colorado River Board 
of California 
1976 Membership and Executive Officers 
Myron B. Holburt 
Chief Engineer 
Harold F. Pellegrin 
Executive Secretary 
Introduction 
The Colorado River Board of 
California was created by the State 
Legislature in 1937. It has the 
responsibility of protecting the rights 
and interests of the State, its agencies, 
and its citizens in the water and 
hydroelectric power resources of the 
Colorado River System. The duties of 
the Board are set forth in Sections 
12527 through 12533 of the California 
Water Code. The activities of the 
Board's 13 member staff are directed 
by the Chief Engineer. The California 
Attorney General is legal counsel to 
the Board. 
During August 1976, A.B. 3227 was 
passed by the California legislature 
and signed into law by the Governor 
(Chapter 485, 1976), effective january 
1, 1977. This legislation maintains the 
six members of the Board appointed 
by the Governor from the agencies 
with Colorado River water and power 
rights, and adds five members to the 
Board. The six agencies holding water 
and power rights on the Colorado 
River, Imperial Irrigation District, The 
Metropolitan Water District of 
Southern California, City of Los 
Angeles Department of Water and 
Power, San Diego County Water 
Authority, Coachella Valley County 
Water District, and Palo Verde 
Irrigation District, will also have 
alternate members appointed by the 
Governor who can exercise the 
authority of the member in his 
absence. The Governor is to appoint 
three additional members from the 
public. The Directors of the 
Departments of Water Resources and 
Fish and Game, or their designees, are 
to be members of the Board. The 
Governor is to annually appoint a 
Chairman from among the members 
of the Board other than the Director 
of Water Resources or the Director of 
Fish and Game or their designees. 
View from La Rumorosa Sierra of big lift 
on Tijuana Aqueduct. 
Colorado River Operation 
Operations During 1976 
The estimated virgin flow of the 
Colorado River at Lee Ferry during 
the 1975-76 water year (October 1 
through September 30) was 
1 1 ,451 ,000 acre-feet. This was 82 
percent of the long-time average flow 
of 13,906,000 acre-feet for the 55-year 
period from 1922 to 1976. 
During the water year, storage in 
Upper Basin reservoirs decreased by 
938,000 acre-feet, and storage in 
lower Basin reservoirs increased by 
254,000 acre-feet. As of September 30, 
1976, the total active storage in the 
major Upper Basin reservoirs was 
25,447,000 acre-feet, and the active 
storage in the Lower Basin reservoirs 
was 22,366,000 acre-feet. The actual 
flow of the river below Glen Canyon 
Dam at lee Ferry for the water year 
was 8,494,000 acre-feet. 
The Bureau of Reclamation 
estimated the 1975-76 water year 
Upper Basin depletions by the Upper 
Basin states (Colorado, New Mexico, 
Utah, and Wyoming) at 3,776,000 
acre-feet, 1 70,000 acre-feet more than 
the previous year's final figure. 
Diversions less measured returns 
from the mainstream for the major 
water users of the Lower Basin states 
(Arizona, California, and Nevada) 
were 5,735,000 acre-feet for calendar 
year 1976, 403,000 less than in 1975. 
Data for major California users show 
diversions less returns for calendar 
year 1 976 at 4,582,000 acre-feet, 
310,000 acre-feet less than 1975. Mos 
of this decrease is accounted for by 
heavy rains which occurred in the 
agricultural areas served from the 
Lower Colorado during April and 
September, causing reductions in 
irrigation water diversions. 
Deliveries of Colorado River water 
to Mexico in accordance with the 
1944 Mexican Water Treaty totalled 
1,774,000 acre-feet during calendar 
year 1976 or 274,000 acre-feet in 
excess of the Treaty's minimum 
requirem~nt: A portion--of the water 
delivered, 10,258 acre-feet, was 
conveyed on an interim basis to the 
City of Tijuana through facilities of tl 
Metropolitan Water District and other 
agencies in accordance with 1111inute 
No. 240 of the International Boundary 
and Water Commission. Of the 
274,000 acre-feet of delivery in excess 
of the Treaty's minimum requirement, 
about 207,000 acre-feet was covered 
under provisions of the Commission's 
Minute No. 242, the 1973 agreement 
with Mexico, and about 67,000 
acre-feet was chargeable to 
operational control of the river and to 
U.S. users not taking ordered water. 
About 97 percent of the excess 
deliveries chargeable to operational 
control occurred during two major 
storms in the lower Colorado area, 
and consisted primarily of 
uncontrollable floodwaters. Minute 
No. 240 is described in the Board's 
1972 Annual Report and Minute No. 
242 is described in the Board's 1973 
Annua I Report. 
The Colorado River Basin Salinity 
Control Act of 1974 recognizes 
"replacement of the reject stream 
from the desalting plant and of any 
Wellton-Mohawk drainage water 
bypassed to the Santa Clara Slough 
... as a national obligation . . . " 
Since passage of the Act, the 
following amount of water has been 
discharged from the Wellton-Mohawk 
Main Outlet Drain Extension below 
Morelos Dam: 
Period 
June 25-Dec. 31, 1974 
1975 Calendar year 
1976 Calendar year 
Total through 1976 
Released through 
Wellton-Mohawk 
M.O.D.E. #J 
( Acr.e-Feet) 
113,645 
214,729 
205.395 
533,769 
The Department of the Interior's Final 
Environmental Statement on the Title I 
facilities recognizes these bypassed 
quantities as a debit against the water 
to be salvaged by lining the Coachella 
Canal. The Statement indicates that 
credits from the Coachella Canal 
lining salvage would be used to offset 
-Past-. debits to .credit against- brine 
discharge from the future desalting 
plant, and to accumulate credits to 
offset future brine discharges. 
Below Average Water Supplies 
Available data and forecasts for the 
1976-77 water year indicate that the 
Colorado River Basin will again 
experience a below average year. At 
the end of 1976, the Bureau of 
Reclamation forecast an April through 
July inflow to Lake Powell of 
5,000,000 acre-feet, or only 60 percent 
of the 1906-1975 average used by the 
Bureau. However, with in excess of 
47 million acre-feet of active surface 
storage in the major Colorado River 
Basin reservoirs, there will be no 
reduction in deliveries of Colorado 
River supplies to California. With the 
northern and central portions of 
California facing another dry year 
following the 1976 dry year, the 
Colorado River supply to Southern 
California takes on a more important 
role as a major source of imported 
water to supplement other California 
supplies. 
future Basin Water Supply 
Availability to California 
During 1976, the Chief Engineer 
presented testimony before the 
Cooling water for proposed Sundesert 
Nuclear Power Plant would come 
from Colorado River, agricultural 
drainage. 
California Energy Resources 
Conservation and Development 
Commission on the water supply 
aspects of the San Diego Gas and 
Electric Company's proposed 
Sundesert nuclear power plant near 
Blythe, California. The 1, 900 megawatt 
plant will require about 34,000 
acre-feet of water per year for 
cooling. Half of that water has been 
obtained from The Metropolitan 
Water District of Southern California, 
and the other half from Palo Verde 
Irrigation District (PVID) . SDG&E 
purchased irrigated lands within PVID 
which have permanent Colorado 
River water rights and will reduce 
water use on the land to obtain its 
cooling water. 
The Chief Engineer concluded, after 
considering projected future water 
development in the Basin, a probaltle 
long-term average annual undepleted 
water supply of 14 million acre-feet at 
Lee Ferry, legal constraints on water 
use, and operation of the Basin's 
reservoir system in compliance with 
the Coordinated Operating Criteria, 
that the Metropolitan Water District 
and Palo Verde Irrigation District will 
receive sufficient Colorado River 
water to deliver water at all times to 
the Sundesert Project in the amounts 
stated in the respective water supply 
agreements. 
Water Quality 
Salinity remains as one of the major 
problems facing the Colorado River 
Basin states. 
Colorado River Salinity Standards 
About six months after submission 
by all seven of the Colorado River 
Basin states to the Environmental 
Protection Agency (EPA) of the 
state-adopted "Colorado River Salinity 
Standards, Including Numeric Criteria 
and a Plan of Implementation for 
Salinity Control", the EPA approved 
the standards on November 19, 1976. 
The salinity standards, which were 
reported on in the 1975 Annual 
Report, require the submission of an 
annual progress report to the 
Environmental Protection Agency by 
the States summarizing the results 
achieved by the salinity control 
program and the effect of other 
actions in the Basin having an 
influence on salinity. The Colorado 
River Basin Salinity Control Forum, 
through the Work Group, prepared 
the annual progress report. The 
Board's staff performed most of the 
engineering studies used in the report. 
The study found that the salinity at 
the three lower mainstem 
stations-Hoover, Parker, and Imperial 
Dams-for the period 1973 through 
1975, are all below the established 
numeric criteria. High annual 
precipitation in the past few years 
which has resulted in increases in 
reservoir storage, coupled with a 
slower than projected rate of 
increased water use, account for the 
lower salinity levels. Although slightly 
behind schedule, three authorized 
federal salinity control units have 
received funding for construction. 
The Forum's plan of implementation 
for salinity control specifies a policy 
of no salt return from industrial 
dischargers whenever practicable. It 
was recognized that to implement this 
policy through the issuance of 
National Pollution Discharge 
Elimination System (NPDES) permits, 
further amplification of the 
no-salt-return policy was needed. The 
Work Group prepared and the Forum 
adopted "A Policy for Regulation of 
Salinity by NPDES Permits in the 
Colorado River Basin", July 21, 1976. 
The Enforcement Division of EPA 
found the policy failed to provide 
sufficient guidance for the preparation 
of effluent permits and recommended 
a new policy be developed. A special 
subcommittee of the Work Group and 
EPA representatives was appointed to 
prepare a revised policy document. 
Salinity Control for Mexico 
The Bureau of Reclamation 
continued its work on engineering 
plans and specifications for the 
desalting plant and other facilities and 
measures necessary to implement the 
1973 agreement with Mexico on 
Colorado River salinity. The desalting 
plant and other measures were 
authorized by Title I of P.L. 93-320, 
and described in the Board's 1974 
Annual Report. 
In order to reduce costs, the Bureau 
has reduced the size of the desalting 
plant from 104 million gallons per day 
of product water, as originally 
planned, to 96 million gallons per day. 
Due to inflation in construction costs 
and changes in design, the estimated 
cost for all Title I facilities, the 
desalting complex, the new 49-mile 
section of the Coachella Canal and 
the protective and regulatory 
groundwater well field, have increased 
substantially since passage of P.L. 
93-320 in June of 1974. The amount 
authorized in P.L. 93-320 was $155 
million, which is equivalent to a 
current indexed cost of $217 million. 
The cost estimates for the facilities, 
based on July 1976 prices, is $316 
million. 
Brine waste from_!be_d_esaltiog planl 
wifl -b; ·t;~nsported 51 miles to the 
Santa Clara Slough in Mexico via a 
concrete-lined extension of the 
Wellton-Mohawk Bypass Drain. 
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During the year, construction of the 
35-mile segment located in Mexico 
was continued and construction of the 
16-mile segment loc.ated in the United 
States was initiated. Both segments of 
this facility are scheduled for 
completion in 1977. 
To reduce the volume of saline 
irrigation return flows from the 
Wellton-Mohawk Irrigation and 
Drainage District, the Federal 
government is acquiring about 6,200 
acres which are being retired from 
production, along with non-irrigated 
lands already in federal governmental 
ownership, which add to a total of 
10,000 acres of agricultural land within 
the District. The Bureau estimates that 
this reduction in acreage, coupled 
with an irrigation management 
services program to improve irrigation 
efficiency, will reduce future drainage 
and, therefore, the volume of water to 
be desalted, from the current 215,000 
acre-feet per year to a projected 
173,000 acre-feet per year. 
Colorado River Basin Salinity 
Control Program 
The Bureau of Reclamation 
continued its studies and 
investigations during 1976 on the four 
salinity control units authorized by 
Title II of P.L. 93-320: the Crystal 
Geyser Unit in Utah, the Paradox 
Valley and Grand Valley Units in 
Colorado, and the Las Vegas Wash 
Unit in Nevada. Planning studies on 
the twelve potential salinity control 
projects specified in P.L. 93-320 were 
also continued. The Bureau completed 
the draft environmental impact 
statement on the program and held 
public hearings in California, 
Colorado, Nevada and Utah. 
Preliminary studies have indicated 
that the Crystal Geyser Unit, which 
will reduce the salt load of the 
Colorado River system by the 
relatively minor amount of 3,000 tons 
per year, may not be cost-effective at 
_!his time. Thus! dev~lopment of this 
10 
project has been postponed pending 
further analysis. Development of the 
three other authorized units will 
consist of two or more stages. The 
first stage of the Paradox Valley Unit 
is scheduled for completion in 1979 
and the second stage in 1985. When 
the second stage is completed, it is 
estimated that the unit will remove 
about 180,000 tons of salt annually 
from the Colorado River System. The 
Grand Valley Unit includes 
construction as well as irrigation 
management and improvement 
activities. It is expected that the major 
construction activities connected with 
this project will be completed in 1987. 
At that time, the project will remove 
an estimated 250,000 tons of salt 
annually from the System. The Soil 
Conservation Service cost-sharing 
program of on-farm improvements 
will remove an additional 1 50,000 
tons. The first stage of the Las Vegas 
Wash Unit is scheduled for 
completion in 1984. The salt removal 
capability of this project will increase 
with time until the year 1990 when it 
will be removing 46,000 tons per year. 
At that time, the second stage is 
planned for construction, and the total 
unit will then have the capability of 
removing at least 76,000 tons of salt 
annually. 
Early in the year, the Colorado 
River Basin Salinity Control Advisory 
Council was established. The Advisory 
Council, which was created by P.L. 
93-320, consists of representatives 
from the seven Colorado River Basin 
States. The Board's Chief Engineer is 
one of California's representatives. Its 
duties are to act as liaison between 
the Departments of Interior and 
Agriculture and the Environmental 
Protection Agency, to be kept 
apprised of the progress of the salinity 
control program and to comment on 
those efforts, and to recommend to 
the federal agencies appropriate 
additional projects, techniques or 
means of accomplishing salinity 
control. 
Basin Water Quality Control Plans 
Section 208 of Public Law 92-500 
established a continuing planning 
process to protect and enhance the 
nation's waters. Under Section 208 
planning, the difficult problems of 
non-point source pollution, such as 
runoff from forestry, mining and 
agricultural activities, are addressed. 
Most of the basin states have initiated 
areawide planning under Section 208, 
including consideration of salinity in 
the waste management plans. 
Areawide 208 planning is being 
proposed for the Colorado River 
region in California. During 1976, the 
Colorado River Board and the 
California Colorado River Regional 
Water Quality Control Board 
developed a plan of study relating to 
the salinity problem and the 
development of best management 
practices to minimize salt return to 
the river from non-point sources. The 
Board will participate in the studies. 
Consortium of Water Institutes 
and Centers 
The Consortium of Water Institutes 
and Centers is an organization of 
universities in the Colorado River 
Basin states that perform water-related 
research in the Basin. The Board's 
Assistant Chief Engineer is a member 
of the Consortium's Technical 
Advisory Committee. 
Among the several research 
projects currently being conducted by 
the various members of the 
Consortium are: 
1. A study of anti-transpirants, the 
objective of which is to salvage water 
by reducing the evapo-transpiration of 
phreatophytes through the use of 
anti-transpirant substances. This 
process minimizes the impacts on 
wildlife that would otherwise occur if 
phreatophytes were entirely 
eliminated. 
2. A study to determine the 
economi~ ~~m~~ in<;;urred ~'l 
agricultural, municipal and industrial 
water users due to existing and 
projected increases in salinity of the 
Colorado River. 
Water lovers set their own pace 
along Colorado River. 
3. A study to identify diffuse 
sources of salt and to investigate the 
role of sediment in salt loading in the 
Upper Colorado River Basin. 
Basin Developments 
The Board's staff continued to 
review plans for water and energy 
development projects in the Colorado 
River Basin to determine their effect 
on California's Colorado River water 
rights and interests, and, if necessary, 
attempt to obtain changes in the 
projects. A trend that appeared during 
1975 and continued through 1976 was 
a slowdown in earlier plans for 
development of the Colorado River 
Basin's coal and oil shale resources, 
which will reduce projections of 
future water use. Also, the Bureau of 
Reclamation had planned to delay for 
another year construction on the 
Dallas Creek, Fruitland Mesa, Dolores, 
and Savery-Pot Hook Projects, but 
Tater changed its plans after strenuous 
objections and threats of lawsuits 
from Colorado State officials. 
Upper Basin Developments 
Environmental impact statements 
( EIS) on several Upper Basin projects 
were drafted by the federal 
government during 1976 and the 
Board's staff reviewed and 
commented on these statements. The 
projects and some highlights of the 
comments are presented in the 
following paragraphs: 
1 . The proposed Foothills Project, 
near Denver, Colorado, will divert 
water from the Colorado River Basin 
to the Missouri River Basin. This 
diversion would produce a small 
increase in salinity in the Colorado 
River Basin. There were no signlficant 
comments on this draft EIS. 
2. The final EIS of the Wesco Coal 
Gasification Project in New Mexico 
indicates that there would be no 
return of dissolved salts to the river 
system. This project would have a 
consumptive use of about 35,000 
acre-feet per year and would increase 
salinity in the l ower Basin by about 3 
milligrams per liter at Imperial Dam. 
3. The staff comments an the 
"Draft Assessment of Environmental 
Impact, Operation of Glen Canyon 
Dam and Lake Powell" were that, 
under the present operation of Glen 
Canyon and Hoover Dams, it did not 
appear that an EIS was required. 
Unless the Bureau of Reclamation 
intends to consider changing the 
operation of these reservoirs to 
enhance environmental values, there 
does not appear to be any reason to 
prepare an EIS. If such a statement 
should be prepared, it should include 
the effects of the change in 
hydroelectric power production on 
the power demands of the area and 
the effects of additional fossil fuel 
plants in the area, as well as other 
relevant factors. 
4. Comments on the final EIS 
covering the proposed Colony oil 
shale development in the Parachute 
Creek area near Grand Junction, 
Colorado, indicated the staff's 
concurrence with the plans to keep 
dissolved salts out of the river system. 
The Company had previously 
announced an indefinite 
postponement of the proposed 
development due to inflation and the 
lack of a federal energy policy. 
5. Comments on the draft EIS for 
the Navajo Indian Irrigation Project, 
New Mexico, were that the salt load 
indicated in the report was too low 
and should be investigated in greater 
depth and that the salinity effects at 
Hoover and Imperial Dams should be 
evaluated. 
6. The Fruitland Mesa Project, 
Colorado, would develop irrigation 
water for lands in west central 
Colorado. The staff commented on 
the draft EIS for this project that there 
should be an explanation of the 
additional salt loading that would 
result from the development and 
operation of the Project and that 
measures should be included that 
would minimize the salinity impacts 
from both new and supplemental 
irrigation areas. 
7. The principal comments on the 
EIS for the proposed expansion of the 
San juan Powerplant in northwestern 
New Mexico was that measures be 
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included for the powerplant for 
keeping salts from the Colorado River 
System after the plant is eventually 
taken out of service and dismantled. 
8. The comments on the EIS for 
the Dolores Project in southwestern 
Colorado, stated that there should be 
a discussion of salt pickup from 
project facilities located on Mancos 
shale, that canals passing through the 
shale should have concrete linings, 
and that measures should be adopted 
for reducing the salt pickup from 
lands in the Montezuma Valley. 
9. The staff's comments on the 
draft EIS for the proposed Savery-Pot 
Hook Project located in the Little 
Snake River Basin of Colorado and 
Wyoming, requested an explanation 
of the low salt pickup assumed for the 
proposed irrigated areas and a 
description of possible measures that 
would be taken to decrease the salt 
load from the project. 
Construction continued on the 
Lyman Project an irrigation project in 
southwestern Wyoming. The Bureau 
of Reclamation awarded an $11 
million contract for construction of 
Stateline Dam, which is the second 
and last of the storage dams required 
for this Project. 
Construction continued on the 
Fryingpan-Arkansas Project, a 
transmountain diversion project in 
Colorado. A $3.5 million contract was 
awarded by the Bureau of 
Reclamation for the second of two 
pump-turbine units for the Mt. Elbert 
Pumped-Storage hydroelectric 
powerplant under construction near 
Leadville, Colorado. Also, other 
contracts totalling $15 million were 
awarded for switchyard facilities, a 
transmission line, a second 
generator-motor unit, two tunnels of 
the North Side Collection System, and 
water and sewer systems. 
Construction continued during the 
year on the Navajo Indian Irrigation 
Project. Contracts totalling $12.8 
million were awarded by the Bureau 
~Reclamation for a pipeline 
1Z 
~orting and packing beans grown 
m Southern California. 
distribution system which will open 
up an additional 9,900 acres of land 
on the Navajo Indian Reservation, for 
two generators at the Navajo Dam 
Powerplant, and for construction of 
the Navajo Dam Powerplant and 
Switchyard. A contract between the 
Navajo Tribe and the United States 
for furnishing a supply of irrigation 
water to the Project was executed in 
April, and irrigation commenced on 
an initial block of 10,000 acres during 
the year. 
The Bureau of Reclamation 
awarded a $2.3 million contract for 
the construction of access roads to 
the sites of the Upper Stillwater 
Reservoir and the Lower Stillwater 
Reservoir, which are features of the 
Central Utah Project's Bonneville 
Unit. · 
In April 1976, the partners in the 
proposed Kaiparowits powerplant 
announced the abandonment of the 
3,000 megawatt project, for which the 
Utah State Engtneer -had-approved--a 
water rights application for 102,000 
acre-feet per year from the Colorado 
River. In July, the partners announced 
that they are considering building a 
coal-gasification plant at the Kane 
County site that would require only 
30,000 acre-feet per year. 
Lower Basin Developments 
The Board's staff reviewed the draft 
EIS on the Second Stage of the 
Southern Nevada Water Project. The 
first stage, which began water 
deliveries in 1971, can deliver 132,000 
acre-feet per year. The second stage 
would add additional pumping units 
to the existing intake facilities at Lake 
Mead that were originally constructed 
to full size and additional pipelines 
with a capacity of 166,800 acre-feet 
per year to bring the Project's total 
diversion capacity from the Colorado 
River to 299,000 acre-feet per year. 
This Project and other existing 
diversions would be more than 
sufficient to divert all of Nevada's 
.appgrtiooed-fights to maiflstream 
Colorado River water. The estimated 
cost of the second stage is 
approximately $110 million. 
The staff reviewed a draft EIS on 
the water supply phase for the San 
Diego Gas and Electric Company's 
proposed Sundesert Nuclear Plant, 
near Blythe, California. The Colorado 
River Board approved a statement to 
the California Public Utilities 
Commission which was presented at 
the Commission's public hearing in 
Palm Springs. The Board's statement 
emphasized the benefit that would 
accrue to California users of Colorado 
River water due to a reduction in 
salinity caused by the project's 
proposed use of Palo Verde Valley 
irrigation drainage water for cooling 
and supported the water supply phase 
of the project. A statement was also 
presented by the Chief Engineer in 
December before the State Energy 
Resources Conservation and 
Development Commission concerning 
the water supply and water quality 
issues related to the proposed project. 
Construction continued on the 
Central Arizona Project (CAP) during 
the year. Contracts totalling $26.4 
million were awarded by the Bureau 
of Reclamation for construction of 33 
miles of the Granite Reef Aqueduct 
and for switchyard facilities to supply 
power to the pumping plants. In 
October, the Secretary of the Interior 
Cutting head of machine used on 
Central Arizona Project tunnel. 
published in the Federal Register a 
final notice allocating 257,000 
acre-feet per year from the Central 
Arizona Project for agricultural use on 
the five central Arizona Indian 
reservations. The remainder of the 
project's agricultural water will be 
divided among non-Indian users in 
Maricopa, Pinal, and Pima Counties. 
After 2005, the tribes will be entitled 
to either 20 percent of the agricultural 
water or 10 percent of the total 
annual deliveries through the Project, 
whichever is to their advantage. 
The Bureau of Reclamation budget 
for geothermal resource investigation, 
mainly in the East Mesa area of 
Imperial County, was $1.2 million for 
1976 and will continue at that level 
for 1977. Construction of the Bureau's 
proposed 500,000 gallon per day 
prototype desalter has been delayed 
beyond 1977 because of the 
uncertainty of the combined steam 
and water program at this time. 
Fort Mohave Indian Reservation 
lands were farmed in California, and 
in a letter from the Bureau of Indian 
Affairs to the Bureau of Reclamation, 
it was indicated that 2,300 acres 
would be cultivated, and the total 
diversion from the Colorado River for · 
this land would be 15,000 acre-feet 
for calendar year 1976. This is 1,300 
acre-feet more than the water 
allocated to the Tribe for lands in 
California by the Decree in Arizona v. 
California. 
Proposed New Colorado River 
Water District 
Plans continued during 1976 for 
establishment of a new water district 
along the California side of the lower 
Colorado River to obtain a permanent 
water supply and for the disposition 
of unauthorized water uses. 
The Board's 1975 Annual Report 
contained information on a Task 
Force report which recommended to 
the Assistant Secretary of the Interior 
a course of action whereby the 
Bureau of Land Management's future 
water needs along the lower Colorado 
River could be satisfied. The 
recommendations in this report were 
accepted by the Assistant Secretary in 
March 1976. The Board's Chief 
Engineer was a member of the Task 
Force. 
To implement the recommendations 
in the report concerning the California 
portion of the lower Colorado River, 
the Bureau of Reclamation drilled a 
pilot well in a proposed well field on 
federally-owned lands near the 
junction of the All-American and 
Coachella Canals. In accordance with 
Minute No. 242 of the International 
Boundary and Water Commission, 
Mexico was officially advised of the 
development and data for the pilot 
well were provided to Mexico. The 
Task Force report further 
recommended that if the quantity of 
groundwater is insufficient for future 
urban and recreational needs along 
the river, then a new water district, 
that is being studied to serve the lands 
along the California side of the river, 
supplement the pumped groundwater 
by contracting for an exchange of 
State Project water and Colorado 
River water. 
Another step in the implementation 
of the Task Force report was 
accomplished toward the end-of- 1976 
when the Bureau of Reclamation 
drafted proposed written notices to all 
unauthorized users of Colorado River 
water informing them that their use 
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will be terminated by 1985. The 
Board's staff reviewed the proposed 
notices and recommended some 
clarifications of definition and the 
addition of a reference to the future 
water district proposed for the area. 
The federal government indicated that 
it would publish the written notiCe in 
the Federal Register and in local 
newspapers in communities located 
along the lower Colorado River. 
In late 1976, the Yuma District 
Office of the Bureau of Land 
Management transmitted for review 
and comment draft copies of a 
proposed recreation management plan 
for the Laguna-Martinez area along 
the lower Colorado River and an 
environmental analysis. The plan 
proposed recreation developments but 
did not propose any means for 
acquisition of a water supply for the 
developments. The Board's comments 
recommended that the plan describe 
the proposed future water uses in the 
area and proposed water supply 
sources, both interim and permanent. 
Also, it was recommended that 
mention be made of the 1975 report 
of the Task Force for Acquisition of a 
Permanent Water Supply for Bureau 
of Land Management Programs along 
the lower Colorado River and the 
present status of the Department of 
the Interior's activities to implement 
the recommendations of that report. 
Weather Modification Activities 
In 1976, the Bureau of Reclamation 
proposed a l3-year, $36 million 
demonstration project to study the 
seeding of the atmosphere to produce 
additional precipitation and runoff in 
the Colorado River Basin. The project 
would require about three years to 
plan and install the needed equipment 
and seeding would be conducted over 
a 1 0-year period. The demonstration 
project will be based on data 
obtained from and analyses of the 
results of the recently-completed 
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5-year Colorado River Basin Pilot 
Project in the San Juan Mountains. 
The Board passed a resolution 
supporting further work on 
cloudseeding demonstration projects 
in the Colorado River Basin. 
The Colorado River Basin Pilot 
Project was evaluated by an 
independent consultant, Aerometric 
Research Incorporated of Goleta, 
California, in a report entitled 
"Comprehensive Evaluation 
Report-Colorado River Basin Pilot 
Project". The report concluded that 
the project demonstrated the reality of 
the physical concepts of weather 
modification potential over mountain 
watersheds, but the test of pilot 
project seeding methods did not 
prove successful because of the 
special constraints imposed by the test 
procedures. 
Lower Colorado River 
Management Program 
The Federal-State Lower Colorado 
River Management Program Work 
Group met three times during 1976 to 
continue coordination of problems of 
· river control, channelization, and 
environmental preservation and 
enhancement. The Coordinating 
Committee did not meet in 1976. The 
work of both of these groups has 
been described in previous annual 
reports. 
The Bureau of Reclamation 
continued work to develop a 
management plan for the lower 
portion of the Parker Division that 
included channelization, bank 
stabilization, and fish and wildlife 
features. This work had been resumed 
in July 1975 after almost two years of 
no action and included a work plan 
by a subcommittee consisting of 
representatives from the Bureau of 
Reclamation, the Colorado River 
Indian Reservation, and state and 
federal fish and wildlife agencies. The 
·subcommittee presented to the Work 
Group in March of 1976 a new river 
stabilization plan which had been 
coordinated with the various interests 
but which still contained some 
unresolved issues. The major 
unresolved issues were two dry cuts 
proposed to eliminate sharp bends in 
the river, one at Alligator Slough and 
the other at Hall Island. The Bureau 
of Reclamation is attempting to 
develop another channel stabilization 
plan that would eliminate the dry cuts 
and still stabilize the existing channel. 
No further meetings of the Work 
Group were held during 1976 in 
regard to this plan. 
Other activities of the Work Group 
during 1976 included reviews of 
proposed plans for dredging an 
existing lagoon as a park for the City 
of Needles, improvement of a boat 
mooring and beach area near the 
existing Park Moabi Marina, and plans 
for stabilization with rip rap of about 
7,000 feet of the west bank of the 
Colorado River above and below Palo 
Verde Dam. 
Legal Issues 
Arizona v. California and Other 
Lower Basin Water Rights Issues 
The Board staff, Attorney General's 
office, and the various parties to the 
Arizona v. California litigation 
continued efforts to settle the issues of 
present perfected rights. As defined in 
the 1964 U.S. Supreme Court Decree, 
present perfected rights are 
mainstream water rights acquired 
under state law, or federal reserved 
water rights, both established prior to 
June 25, 1929, the effective date of 
the Boulder Canyon Project Act. 
In June 1976, the Solicitor of the 
Department of the Interior invited 
representatives of the parties to a 
meeting in Phoenix, Arizona, and 
presented several changes to the 
proposed stipulated judgment for 
present perfected rights. The parties 
genecally accepted these proposed 
changes and incorporated them into a 
draft stipulation which was submitted 
to the Solicitor in July. The Solicitor 
then made a request for further 
changes which were incorporated into 
another revised draft stipulation which 
was also submitted to the Solicitor. 
Following several months of waiting 
for a response from the Solicitor, a 
meeting with the Secretary of the 
Interior, as had been previously 
promised, was requested in October. 
The Secretary replied that he would 
honor the commitment of the 
previous Secretary to meet with the 
parties, but that it was his belief that a 
preponderance of the issues involved 
in the proposed stipulation of present 
perfected rights were legal and should 
be resolved if possible by a meeting 
of the federal and state legal 
representatives. 
In December, another meeting was 
held in Los Angeles between the 
United States and the parties at which 
the United States' representatives 
stated that, in order for the proposed 
stipulated judgment to be acceptable, 
it must include additional water for 
the lands transferred to the Lower 
Colorado River Indian Tribes by 
orders of the Secretary of Interior 
issued since the 1964 Decree in 
Arizona v. Ca!l1ornia. Since the issues 
covering most of these lands had 
already been litigated before the 
Special Master in Arizona v. 
California, and the Master had ruled 
against the United States' position that 
lands belonged to the tribes, the state 
representatives could not agree to the 
proposal. A proposal was then made 
by the states to separate the 
miscellaneous present perfected rights 
from those of the major water districts 
and agree to them by a separate 
stipulation. The United States' 
representatives said they would 
consider that approach. A stipulation 
consisting of only the miscellaneous 
users was prepared and submitted by 
the Attorney General's office to the 
Departments of Interior and Justice. 
A few days after the end of the 
year, the Solicitor notified the parties 
that he was rejecting the proposed 
·stipulation -of -pFesent perfec-ted rights 
submitted in July 1976. In addition, he 
stated that he did not feel it 
appropriate under the present 
circumstances to act on the separate 
request for a settlement of 
miscellaneous present perfected rights. 
Lower Colorado River Return Flow 
Study 
The Federal-State Task Force on 
Ground Water Return Flows to the 
Lower Colorado River met only once 
during 1976 to review the work 
accomplished by the Bureau of 
Reclamation and U.S. Geological 
Survey in their program to measure 
subsurface return flows to the Lower 
Colorado River not presently being 
credited to the diverters. 
Development of a computer model 
of the underground formations and 
groundwater flow in the Yuma area 
continued, and piezometer 
installations in anticipation of future 
computer modeling continued in 
Parker, Palo Verde, and Cibola 
Valleys. It is anticipated that the 
results from such model studies will 
eventually be accepted as return flow 
credits to the States pursuant to 
Article V (B) of the 1964 Decree in 
Arizona v. California. 
Field reviews of underground return 
flows were made by the Board's 
Principal Engineer and Bureau of 
Reclamation engineers at the 
Metropolitan Water District's intake 
facilities and reservoirs near Parker 
Dam, and also at Needles and the 
Fort Mohave Indian Reservation. 
Tentative agreement was reached on 
a procedure for computing return flow 
credits for the Metropolitan Water 
District. 
The Board's Chief Engineer met 
with Nevada and Arizona water 
officials regarding a proposal of 
Nevada for determining return flow 
credits for that state for water entering 
Lake Mead from Las Vegas Wash. The 
Bureau of Reclamation had not 
previously been giving Nevada any 
credit for return flows. The Board's 
equitable to California's interests. A 
legal analysis of the problem was 
requested from the California Attorney 
General's office. 
Rainbow Bridge National 
Monument Litigation 
Previous legal controversies over 
Rainbow Bridge National Monument 
and the operation of Lake Powell 
have been described in prior annual 
reports of the Board. The latest 
lawsuit, Nakai Dit/'oi, eta/, v.Stamm, 
eta/, was filed in September 1974, in 
the U.S. District Court for Utah by a 
group of Navajo Indians. The Court 
granted intervention in February 1975, 
to Utah, Colorado, and the Central 
Utah Water Conservancy District. 
Activities during 1976 included 
pleadings and various discovery 
proceedings, including preparation of 
interrogatories, depositions, affidavits, 
and answers to interrogatories. In late 
1976, the defendants and the 
intervenors prepared motions for 
Summary Judgment in favor of the 
defendants which are to be filed with 
the Court in early 1977. The motions 
are based upon the grounds that the 
pleadings, depositions, answers to 
interrogatories and affidavits in the 
case show that there is no genuine 
issue as to any material fact. Some of 
the points of law listed in 
memorandums of support, in addition 
to several others, were: ( 1 ) the 
plaintiffs have no property interest in 
Rainbow Bridge, ( 2) the operation of 
Lake Powell is not subject to the 
National Environmental Policy Act of 
1969, (3) the plaintiffs waited 15 
years to assert their claims, and (4) 
the plaintiffs are attempting to 
relitigate the decision reached in 1973 
by the Tenth Circuit Court of Appeals 
staff analyzed Nevada's proposal and A w l I 8 A 
determined that it is a rational metho y 
feF deter-mining return flew eredits- but ---- -
also found that there were other ~OLDEN GATE UN IVERS IT\,/ 
alternative methods that may be more ~ 
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in Friends of the Earth v. Armstrong 
i.e., that the proviso with respect to 
Rainbow Bridge National Monument 
contained in Section 1 of the 
Colorado River Storage Project Act of 
1956 had been repealed by 
subsequent Congressional action. 
Central Utah Project Lawsuit 
The Board's 1975 Annual Report 
described a lawsuit in which thirteen 
individual members of the Ute Indian 
Tribe of the Uintah and Ouray 
Reservation sought to enjoin further 
construction on the Bonneville Unit of 
the Central Utah Project. The Tribal 
Council was not in favor of the 
lawsuit and had adopted a resolution 
supporting the 1965 agreement which 
provided for deferral of irrigation on 
15,242 acres of irrigable land on the 
Reservation until development of the 
ultimate phase of the Central Utah 
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Project or 2005, whTchever occurs 
first. The dissident tribal members 
claimed that further construction on 
the Project would have a detrimental 
effect on tribal water rights. 
In August 1976, a federal judge for 
the United States District Court for 
Utah ruled that the individual tribal 
members had no legal standing to 
challenge a water deferral agreement 
executed by the Tribe in order to 
enable construction of the Project, 
and the action was dismissed. 
United States v. Akin 
The Board's 1975 Annual Report 
described a State of Colorado water 
rights case, United States v. Akin, in 
which Colorado is involved in several 
lawsuits concerning claims of the . 
United States for reserved water 
rights. Because the issues involved in 
this case also affect California, the 
California Attorney General joined 
Colorado in the suit as amicus curiae. 
Early in 1976, the U.S. Supreme 
Court ruled substantially in favor of 
the State of Colorado, in that Indian 
water rights can be adjudicated in 
State Courts under the McCarran 
Amendment. The Court also held that 
federal and state courts have 
concurrent jurisdiction to adjudicate 
federal water rights claims. 
Yuma Indian Reservation 
The issue of whether the 
Department of the Interior would 
return to the Quechan Tribe of the 
Yuma Indian Reservation by 
Secretarial Order about 32,000 acres 
Colorado River Board of California 
107 S. Broadway Rm. 8103 
Los Angeles, California 90012 
of land which the tribe had previously 
transferred to the l.Jnited States was 
continued during 1976. 
On January 6, 1976, the Board's 
Chief Engineer attended a meeting in 
Washington, D.C., with Secretary of 
the Interior Thomas S. Kleppe and 
others to discuss California's reasons 
why this land transfer should be 
denied. A similar meeting between the 
Secretary and representatives of the 
Quechan Tribe was held at a later 
date. 
By letter, dated February 2, 1976, 
Solicitor H. Gregory Austin informed 
the Quechan Tribe of his decision not 
to disturb the Opinion written by 
Solicitor Margold in 1936. Solicitor 
Margold concluded that the lands 
claimed by the Tribe were ceded to 
the United States by the Treaty of 
1893, and the Tribe's relinquishment 
of those lands was effective upon 
ratification of the Treaty by Congress 
in 1894. In early 1977, Solicitor Austin 
issued a new Solicitor's Opinion, 
M-36886, which reaffirmed the 
Margold Opinion. 
